Kwashiorkor and marasmus are the two commonest forms of infant malnutrition found in tropical countries and the fundamental aetiological difference between them appears to be in the proportion of carbohydrate in the diet. The diet leading to marasmus seems to be reasonably balanced though insufficient in quantity and therefore in calories as well as protein, whereas the diet leading to kwashiorkor is imbalanced in that there is a protein deficiency but a relative excess of carbohydrates which can lead to an adequate calorie intake. The clinical picture in these two types of malnutrition is strikingly different. Though protein deficiency in the aetiology of kwashiorkor has been emphasized, and without doubt is present in these infants, perhaps insufficient attention has been paid to the carbohydrate metabolism in kwashiorkor. Before going so far as to suggest that the clinical signs of kwashiorkor are related to a relative excess of carbohydrate, and that it is this excess which gives rise to the oedema, skin and hair changes and fatty liver, either directly or indirectly, seen in kwashiorkor and not in marasmus, it was thought that a comparison of the protein metabolism in the two states might show whether in fact protein metabolism differed in the two conditions. If a difference is present, then one can, with more justification, designate kwashiorkor as protein malnutrition; if there is no difference, apart from that of degree, then it is possible that kwashiorkor is no more nor less dependent on protein malnutrition than is marasmus and the emphasis in aetiology should perhaps be shifted to carbohydrate.
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A simple approach to this problem lies in the study of the serum proteins, and especially in the first few days of treatment when the body is faced * Present address: Department of Physiology, Guy's Hospital Medical School, London, S.E.I.
with the possibility of repairing the damage in the protein metabolism. It can be assumed that those parts of the protein 'workshop' most severely disorganized by the previous state of protein shortage, and possibly imbalance, would respond to treatment at a rate different from that of the less severely affected mechanisms and this might be reflected in the serum protein levels in the early days of treatment.
Methods
There are many cases which show some signs of kwashiorkor and of marasmus, the so-called marasmic kwashiorkor, but in this study cases were deliberately chosen which were as near the extremes as possible so that the kwashiorkor group all had hair and skin changes and gross oedema, whilst the marasmic group had none of these signs. The mental state, the apathy of the kwashiorkor, was present in all the cases studied, whereas in the marasmic group all the children on admission had a noticeable mental alertness, being very interested and apprehensive of their surroundings. Though liver biopsy was not done, the cases were clinically distinct and of one type of malnutrition or the other.
The children were all aged 1 to 4 years inclusive. Approximately 2 ml. of blood were taken before treatment commenced and on each subsequent moming until the 14th day in hospital. The blood was allowed to clot and the serum decanted off. After centrifugation the total serum proteins were estimated by refractometry and then subjected to paper electrophoresis. The proportion of protein present was assessed by measuring the density of the various protein bands.
The treatment given to the patients was not controlled in any way, it being left to the clinician in charge to give drugs, etc., according to clinical needs. However, the composition of the diet for kwashiorkor was standard and consisted mainly of whole powdered milk, with casein and sugar until the sixth day, after which vegetables, meat, fish, etc., were added. The diet of the marasmic cases was qualitatively the same as the kwashiorkor. The pre-treatment values reported here were lower for albumin and the increase in the albumin in response to treatment was not so striking as reported by Davin (1955) . This slower rise is presumably because protein hydrolysate is not now added to the diet as it was when Davin carried out his studies in the same hospital.
The alterations seen in the percentage of the various fractions in kwashiorkor at the commencement of treatment are not all to the same degree when compared with the mean values of a series of 41 normal African children (Table 2 ). In contrast to the albumin fraction which is lower, the oc and y globulin percentages are higher, whilst the x2 and , remain approximately the same. The drop in total proteins, however, is such that all fractions These results compare favourably with those of Autret and Behar (1954) (Table 3) (Davin, 1955) . The reason for As with kwashiorkor, the changes in the relative levels of the serum protein components are not constant (Table 3 ). The albumin level was 39% below normal, the°t2 and fell approximately 35 and the x1 and y showed little change.
Hence in these two conditions of infant malnutrition the C2 and seem to be linked and equally affected, whereas the reduction in albumin, similar to that in M2 and in marasmus, is much more marked in kwashiorkor, the least proportional changes being seen in the a, and y globulins.
If the rate of increase in the g. % of each of the serum proteins in the kwashiorkor and marasmus groups is compared it is found that all the serum proteins increase at a greater rate in kwashiorkor than in marasmus except for the y globulins, whose rate of change is the same. Discussion The similar serum protein pattern found in kwashiorkor and marasmus suggests that the protein metabolism in both types of malnutrition differs only in degree, and that marasmus is as much a protein malnutrition as is kwashiorkor. Its more rapid response to treatment supports the view that kwashiorkor is a more acute form of malnutrition than marasmus, though it is difficult to comprehend how rate of onset can influence rate of response to treatment.
In both kwashiorkor and marasmus there is a deficiency of adequate protein intake and the pattern of the serum proteins is the same in each except that the reduction in serum albumin is greater in kwashiorkor. The apparent link, in the extent of the change from normal between axl and y globulins and between M2 and P globulins in both con- (Macdonald, 1960 It is suggested that the protein metabolism in kwashiorkor is similar to that in marasmus, and that the clinical differences found between the two conditions are due to some other factor, possibly the relative excess of dietary carbohydrate.
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